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Fig.1 Schematic diagram of platform structure
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platform for pharmaceutical bottles
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Fig.3 Flowchart of the software design of the pharmaceutical bottle visual inspection system
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Fig. 5 Bottle cap image pre-processing flow chart
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Fig.6 Bottle cap image pre-processing
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Research on bottle cap assembly detection based on sparrow
search algorithm optimized support vector machine

Zhang Dongzhi, Han Dongxing. Mao Ruiyuan, Xi Guangshuai

(College of Control Science and Engineering, China University of Petroleum. Qingdao 266580, China)

Abstract: Aiming at the low accuracy of the vial cap assembly detection algorithm, based on support vector machine and
the difficulty of parameter adjustment, a sparrow search algorithm(SSA)was proposed to find the optimal solution to the key
parameters of supporting vector machines(SVM). Images of bottle cap parts were collected, including standard, skew, alumi-
num-plastic separation, missing glue plug and high cap. Six typical features were extracted to construct a data set. The two-
class support vector machine was used for classification. The parameters of supporting vector machine were adjusted by genetic
algorithm, particle swarm algorithm and sparrow search algorithm. The training results show that the test accuracy of the
SVM model optimized by the sparrow search algorithm reaches 98.33% , which is higher than that of other algorithms. The
SSA-SVM-based vial cap assembly detection model has high recognition accuracy, fast parameter adjustment and strong gener-
alization ability.

Keywords: vial cap assembly detection; machine vision; image processing; support vector machine (SVM); sparrow
search algorithm(SSA)
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